Regulation of cGMP synthesis in photoreceptors: role in signal transduction and congenital diseases of the retina.
Calcium feedback in vertebrate photoreceptors regulates synthesis of cGMP, a second messenger in phototransduction. The decrease in the free intracellular Ca(2+) concentrations caused by illumination stimulates two isoforms of retinal membrane guanylyl cyclase (RetGC) via Ca(2+)-sensor proteins and thus contributes to photoreceptor recovery and light adaptation. Unlike other members of the membrane guanylyl cyclase family, retinal guanylyl cyclases do not have identified extracellular peptide ligands. Recoverin-like proteins, GCAP-1 and GCAP-2, interact with the intracellular portion of the cyclases and stimulate its activity through dimerization of the cyclase subunits. Several mutations that affect the function of photoreceptor guanylyl cyclase and the activator protein have been linked to various forms of congenital human retinal diseases, such as Leber congenital amaurosis, cone and cone-rod dystrophy.